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Abstract

Reducing Coronavirus disease 2019 (COVID-19) transmission relies on people
quarantining after exposure to COVID-19 or if they experience COVID-19
symptoms, and isolating from others if COVID-19 positive. Quarantine and
isolation last 10 to 14 days and can be state-mandated; however, the level
of compliance is unknown. The University of Hawai'i Department of Family
Medicine clinic called patients instructed by our physicians to quarantine
for exposure risk or symptoms of potential COVID-19 infection between
March 15, 2020, and April 15, 2020. None of the patients tested positive for
COVID-19. Sixty-nine of 90 (77%) patients completed follow-up calls and
self-reported whether they had stayed home. Of these 69 patients, 32 (46%)
broke quarantine to buy groceries (36%), work (9%), visit others (6%), or for
other reasons (12%). For patients living alone, 8 of 11 (73%) left home to
buy groceries. For employed patients, 6 of 39 (15%) returned to work during
their quarantine period.

Nearly half of our patients did not quarantine for the entire period. Many persons
left home to buy food or to work. Strong public health messaging is needed to
educate communities about the requirementto quarantine. Clinicians can help
by asking patients about social and financial ability to quarantine, schedule
follow-up appointments to remind patients to stay home, and link patients
to food programs, financial assistance, and other community resources to
successfully quarantine and prevent COVID-19 transmission.

Keywords

Quarantine, COVID-19, Coronavirus, SARS-CoV-2

Abbreviations and Acronyms

COVID-19 = Coronavirus disease 2019
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Introduction

As of May 6, 2021, over 156 million cases of Coronavirus dis-
ease 2019 (COVID-19), caused by the virus SARS-CoV-2, and
3.2 million deaths have occurred globally.! COVID-19 cases
continue to increase in part because people can infect others
even when symptoms are mild or absent, and symptoms can
take weeks to develop after exposure.? A critical aspect of stop-
ping the COVID-19 pandemic depends on whether individuals
with exposure to COVID-19 or who have potential symptoms
of COVID-19 infection adhere to quarantine and whether indi-
viduals who are positive for COVID-19 adhere to self-isolation.
The Centers for Disease Control and Prevention (CDC) advises

unvaccinated persons with exposure to COVID-19 to quarantine
for 14 days and unvaccinated persons with potential symptoms
of COVID-19 to quarantine for 10 days regardless of test re-
sults because results can be falsely negative.>* Persons with
COVID-19 should isolate for 10 days.* Despite the importance
of these guidelines and government mandates to quarantine or
isolate, little is known about patient compliance.’ What is known
is that other CDC guidelines to prevent COVID-19 transmis-
sion, such as face mask use in public, have not been observed
optimally.® Since patients commonly seek medical care from
their clinicians for exposure, symptoms, and COVID-19 testing,
we examined whether patients told by clinicians to quarantine
for exposure or potential symptoms did so for the entire period.

In Hawai‘i, the first case of COVID-19 was reported on March
6, 2020. As of May 6, 2021, Hawai‘i has documented 33 036
cases and 486 deaths related to COVID-19.”7 At the University
of Hawai‘i Department of Family Medicine and Community
Health Clinic, we followed up with patients who sought care
for concerns about potential COVID-19 symptoms or exposure
risk and had been asked to quarantine at home for 10—14 days
by our clinicians (none tested positive). In our follow-up, we
asked patients to self-reportifthey had successfully quarantined.
Our study describes whether our patients followed quarantine
instructions, what barriers they faced to do so, and what sup-
port is needed by patients in quarantine to decrease COVID-19
transmission.

Methods

The study was conducted at the primary care clinic affiliated
with the University of Hawai‘i John A. Burns School of Medi-
cine Department of Family Medicine and Community Health.
Our clinic patients are diversely insured by Medicaid (50%),
commercial plans (30%), Medicare (12%), and other sources
(8%). Clinicians consist of 11 attending physicians, 21 family
medicine resident physicians, a pharmacist, behavior health
counselors, and a social worker.

Starting March 15, 2020, clinicians developed and used a
screening COVID-19 questionnaire for patients who sought care
for concerns about possible COVID-19 infection to ask about
exposure risk and symptoms (Figure 1). Our clinicians created
the screening questionnaire and incorporated it into our electronic
health record (EHR) visit template early on in the COVID-19
pandemic to ensure that we provided standardized, high-quality
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care according to CDC guidelines. The questionnaire was pilot
tested with 5 patients, revised for clarity, and all clinicians were
trained to use the EHR template with the questionnaire. Follow-
ing CDC guidelines, our clinicians asked patients to quarantine
if they had any exposure to someone who tested positive for
SARS-CoV-2. Patients were asked to quarantine even if they
had not yet been officially notified through contact tracing by
the Hawai‘i State Department of Health since contact tracing
was not conducted for all positive cases at that time. Patients

with exposure risk or possible symptoms of COVID-19 were
counseled on the potential false-negative test results and asked
to quarantine between 10 days (symptoms) to 14 days (expo-
sure) even if a test was negative or testing was not done.® At the
time of the study (March and April 2020), COVID-19 testing
was not readily accessible to all. Hence, clinicians used their
clinical judgment as to whether to ask patients with concerning
symptoms to quarantine.

vomiting, or diarrhea.

education, etc.

COVID-19 Screening Questionnaire

1. Does the patient have new shortness of breath or difficulty breathing?
a. Unstable? If yes, ask them to call 911 immediately

2. Have other symptoms? Fever, cough, headache, nasal congestion/runny nose,
new loss of taste or smell, sore throat, muscle or body aches, chills, nausea,

3. At risk for exposure or at risk for poorer outcomes? Yes - consider test.
a. High priority testing — extensive, close contact with vulnerable persons?
= Works in nursing home, long-term care
= Health provider, first responder (EMS, police, firefighter)
= Works or lives in community congregate settings (shelters,
correctional facility, schools, churches, mass gatherings,
production plants etc.)
= Member of large household in close quarters
= Lives with or provides care to higher risk individuals
b. Higher risk for exposure due to occupation? |
= Travel industry (flight attendant, TSA, cruise ship, etc),
tourist or hospitality worker (hotel, restaurant, bar),
transportation (bus/taxi/uber/lyft), mail carrier, gym,

c. Higher risk due to travel in last 14 days?
d. Direct close contact to known or presumed COVID+ person?
= Close contact (> 15 mins total over 24 hours, < 6 feet
without proper PPE)

f.

= Exposure to infectious secretions
Risk for poor outcomes due to co-morbidities? Chronic lung disease -
COPD (higher risk) or moderate/severe asthma (possibly higher risk),
serious heart conditions — congestive heart failure, coronary artery
diseaes, chronic kidney disease (higher risk) or liver disease (possible
higher risk), diabetes (especially uncontrolled) Obesity/overweight -
BMI > 30, immune suppressed, pregnancy
Risk for poor outcomes due to age > 65

Figure 1. COVID-19 Screening Questionnaire
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On April 15, 2020, investigators began calling patients seen
since March 15,2020, who our clinicians asked to quarantine for
exposure or potential symptoms of COVID-19. Our clinicians
developed and used a second questionnaire EHR template for
these follow-up calls to ask if symptoms had improved, whether
patients knew test results, and if patients followed quarantine
successfully (Figure 2). For this study, investigators reviewed
patients’ EHR charts for symptoms associated with COVID-19
(eg, cough, fever, shortness of breath, sore throat, myalgias,
chills, loss of smell or taste, nausea, vomiting, diarrhea, headache,

runny nose, or congestion),® potential exposure to COVID-19
(from work, travel, or friends/family), tests ordered, medica-
tions prescribed, age, sex, current smoking status, and 3 health
conditions (respiratory disease, heart disease, and diabetes) as-
sociated at the time with increased risk for poorer COVID-19
outcomes. A de-identified database was constructed without
patient names, medical record numbers, or contact information.
Data were presented using simple descriptive analyses. The
University of Hawai‘i Office of Research Compliance deemed
the study not to be human subject research (IRB 2020-00457).

1. Current symptoms?

a. Completely better

d. Slightly better
e. No change

a. Call from our clinic
b. Testing site called

d. Patient called us

7. Left quarantine or isolation?
b. Work

d. Other reasons

COVID-19 Follow-up Questionnaire

2. Feeling better, same, or worse?

b. Better, with minor symptoms
c. Better, with baseline symptoms

3. If sent for testing: Aware of results (how)?

c. Looked up results on MyChart

4. Household - lives with other people or lives alone?
S. Work - employer and type of work?

6. Stopped working or teleworked during quarantine or isolation?

a. Shopping for groceries

c. Visit family or friends

a. Household

8. Others became ill in household or at work?

b. Work

Figure 2. COVID-19 Follow-up Questionnaire
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Results

Ninety patients were advised to quarantine between March 15,
2020, and April 15, 2020, for exposure risk or symptoms (none
tested positive). Of these, 69 patients were contacted in follow-
up calls (77% follow-up) and included in the analyses. The 69
patients ranged in age from 8 months to 82 years (mean age, 43
years), 68% were female, 57% were employed, and 84% lived
in multi-person households (Table 1). Over half had at least 1
risk factor for poor COVID-19 outcomes: 13% were aged 65
years and older, 19% currently smoking, and 55% with chronic
respiratory disease, heart disease, or diabetes (Table 1).°

Sixty-six of 69 patients (96%) had symptoms, and 31 (45%)
also reported exposure risk such as recent travel, friends or

family visiting from out-of-state, or working in settings, such
as health care and tourism industries (Table 1 and Table 2). The
most prevalent symptoms included cough (80%), fever (32%),
and shortness of breath (35%) (Table 2).® Thirty-five patients
(51%) were prescribed treatments, including cough medications
(28%), asthma inhalers (25%), decongestants (19%), antibiotics
(12%), and oseltamivir, also known as Tamiflu® (1%).

Twenty-nine patients (42%) were sent for nasopharyngeal
Polymerase Chain Reaction (PCR) testing (Table 2). All 29 had
negative PCR results, although one patient subsequently tested
positive later on for the COVID-19 IgM antibody. Most knew
their testresults primarily because testing sites called (48%), our
clinicians called (31%), or patients looked up results through
their online personal health portal (14%) (Table 3).

Table 1. Demographics of Patients Advised to Quarantine for Table 2. Initial Visit Assessment of Symptoms, Treatment,
Exposure or Isolate for Potential COVID-19 Infection (N=69) and COVID-19 Testing

Mean age (range) 43 years (8 months-82 years) | n | %

n | % All Persons (N=69)
Age Had exposure risk only (no symptoms) 3 4
0to 19 years 5 7 Had symptoms 66 96
20 to 39 years 28 41 Received treatment 35 51
40 to 64 years 27 39 Sent for COVID-19 PCR testing 29 42
65 years and older 9 13 Type of Symptom (N=69)
Sex Cough 55 80
Woman 47 68 Fever 22 32
Man 22 32 Shortness of breath 24 35
Employed 39 57 Sore throat 20 29
Household Myalgias 7 10
Lives alone " 16 Chills 4 6
2 or more persons 58 84 Loss of smell or taste 3 4
Chronic Conditions Nausea, vomiting, or diarrhea 7 10
Respiratory 15 22 Headache 0 0
Diabetes 19 28 Runny nose or congestion 20 29
Heart disease 8 12 Other (eg, wheezing) 7 10
Any of the 3 conditions 38 55 Type of Treatment (N=69)
Smoking Status Cough medication 19 28
Never 40 58 Asthma inhaler 17 25
Current 13 19 Decongestants 13 19
Former 16 23 Antibiotics 8 12
Exposure Risk Oseltamivir (Tamiflu®) 1 1
Work 23 33 COVID-19 Testing (N=29)
Family visiting 4 6 Nasopharyngeal PCR (0 of 29 positive) 29 42
Friend visiting 4 IgM antibody (1 of 1 positive)? 1 1
Travel 6 9 Abbreviations: COVID-19, Coronavirus disease 2019; PCR, polymerase chain reaction
- 20ne person had aninitial negative PCR test buta subsequent positive IgM antibody test.

At least 1 exposure risk 31 45
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Follow-up

Atfollow-up, 52 patients (75%) said they felt significantly better
(49% completely better, 26% better with only minor symptoms)
(Table 3). The median time between follow-up and the initial
visit was 13 days (data not shown).

Compliance

Thirty-two patients (46%) said they left home despite being
asked by our clinicians to quarantine (Table 4). Twenty-five

patients (36%) went out to shop for groceries, while others
went to work (9%), visited family or friends (6%), or for other
reasons such as exercising and going to the bank (12%). Of the
11 patients who lived alone, 8 (73%) broke quarantine to buy
groceries. Of the 39 employed patients, 6 (15%) went to work
during the quarantine period (datanot shown). Ofthe 58 patients
who lived in multi-person households, 14 (24%) reported that
their family or roommates were also sick or later became ill
(Table 4). We did not confirm whether any family or household
contacts later tested negative or positive for SARS-CoV-2.

and Knowledge of Test Results

Table 3. Follow-Up Assessment of Improvement In Symptoms

Follow-up (N=69)

Had a scheduled follow-up visit |

Knowledge of Test Results (N=29)

Our clinic called

Testing site called

Patient looked up result in MyChart

Patient called us

Symptoms at Follow-up (N=69)

Completely better

Better, minor symptoms

Better, baseline symptoms

Better, slightly

No change

No symptoms at initial visit

n | %
37 | 54
9 3
14 48
4 14
2 7
34 49
18 2%
9 13
2 3
3 4
3 4

Table 4. Compliance With Quarantine Guidelines and Report of lll Contacts

Lives Alone Lives With Others All Quarantined

(N=11) (N=58) (N=69)

n | % n | % n | %
Compliance with Quarantine
Observed quarantine 3 27 34 59 37 54
Left home for any reason 8 73 24 41 32 46
Reasons for Noncompliance?
To buy groceries 8 73 17 29 25 36
To go to work 1 9 5 9 6 9
Visit family/friends 4 36 2 3 4 6
Other reasons 4 36 4 7 8 12
Number of patients who reported ill contacts®
Any ill contacts 1 9 15 26 17 25
Co-worker sick 0 0 1 2 1 1
Household member sick 0 0 14 24 14 20
Other (eg, friends) 1 9 1 2 2 3

2 Percentages might add to over 100% since patients can report multiple reasons for noncompliance.
° Patients reported if their co-workers, household members, or friends were also sick (ie, ill contacts).
Percentages might add to over 100% since patients can report ill contacts at more than 1 place.
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Discussion

Alongwith vaccination, anecessary part of preventing the spread
of COVID-19is for people with exposure or potential symptoms
to stay at home.'” However, in our study, only approximately
half of patients observed full quarantine when asked to do so
by their clinician, and this fell to less than one-third among
patients who lived alone. None of our patients with exposure or
symptoms sent for PCR testing had a positive result, although
this did not guarantee that all persons were COVID-19 free.

Most patients said they broke quarantine to address an essential
need to buy food. Among individuals who lived alone, all who
left their homes cited shopping for groceries as a reason for
doing so. For patients who were employed, 1 in 7 returned to
work before being cleared. Anecdotally, patients told us their job
could not be done via telework, and they needed to earn income.
Patients also reported breaking quarantine for non-essential
reasons; however, these results highlight the importance of food
and economic support for people who must quarantine for up
to 2 weeks. States now fund low or no-cost grocery delivery
programs to help increase compliance with quarantine or isola-
tion (Hawai‘i has such programs), and employers can provide
paid sick leave or options for people to work from home when
possible.! In some states, contact tracing personnel asks people
who have been exposed to COVID-19 and must quarantine
whether they anticipate difficulties doing so and assign case
managers to those who need food or financial assistance.'?
Our clinic now routinely asks all patients about their social
and financial ability to quarantine or isolate and links them to
community services for groceries, supplies, and economic as-
sistance.'*'* Such support services have become increasingly
available and funded by states and the federal government to
address the COVID-19 pandemic."

In our study, 75% of patients with symptoms improved sig-
nificantly over time. As patients feel better, they may drop
their guard about infecting others and break quarantine early
to return to work or run errands. From our experience, patients
were often initially unaware that they needed to quarantine for
a full 14 days after exposure because it can take that many days
to develop symptoms.* Patients also mistakenly believed that a
negative test cleared them from quarantine without realizing that
COVID-19 tests could be falsely negative.? Our clinicians pro-
vided extensive education for our patients that transmission can
occur without symptoms, and tests can be falsely negative. We
now arrange follow-up appointments with all patients asked to
quarantine or isolate. This scheduled follow-up visit (by phone
or video) allows our clinicians to evaluate whether patients’
symptoms are improving and remind patients to quarantine or
isolate for the entire period even if they feel better.

Although clinicians can educate individual patients, our findings
point out the importance of a clear and strong message to the
public about the need to quarantine for exposure or symptoms. In
the initial months of the COVID-19 pandemic, the vast majority

of our patients sought care appropriately for exposure risk and
symptoms. This finding highlights the role of consistent and
accurate public health education about COVID-19. The same
public message about the importance of quarantine or isolation
should be widely disseminated in the community through vari-
ous outlets and in different languages.'

Nearly 1 in 4 of our patients who lived in multi-person house-
holds said that someone in their household was sick or later
became ill. For quarantine or isolation to truly work in prevent-
ing transmission, persons must also separate from household
members. Transmission rates between household members
of COVID-19 positive persons are high and have exceeded
50% in some studies.'”'® Large families or multi-generational
households can find it particularly difficult to prevent house-
hold transmission if there are not enough rooms to allow for
adequate separation. Hawai’i and other states have set up free
hotels for people who cannot quarantine or isolate within the
same household, and clinicians can help reduce transmission
by referring patients to these resources.'*%!

Our study is limited by a small sample size and was conducted for
patients seen from March to April 2020. Therefore our findings
reflect the knowledge and behavior of patients at the beginning
of the COVID-19 pandemic. As we proceed further into the
pandemic, patients may be more aware of the need to quarantine
and isolate for exposure or symptoms. Our study patients tested
negative for COVID-19, and compliance with staying home
may be higher among those with a positive COVID-19 test.
We relied on patients’ self-report regarding whether they broke
quarantine. Actual rates may be lower or even higher if people
are reluctant to say they left quarantine when advised not to.
Given how important quarantine and isolation are to reducing
transmission, an ongoing effort to track noncompliance and
barriers to quarantine or isolation is needed on a larger scale.

As the pandemic evolves and continues to be a part of our daily
lives, we now take the time to switch from reaction to planning.
Our study found high rates of noncompliance with quarantine
due in part to a need for food and economic support. A robust
public health system is needed to educate the public about the
importance of quarantine or isolation, provide the necessary
resources, and help clinicians connect patients to these resources
to prevent COVID-19 transmission.
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